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^...SYNCHRONIZATION MASTER APPARATUS 
^...SYNCHRONIZATION SLAVE APPARATUS 
a . SYNCHRONIZATION CONTROL FRAME 
□...TIME 

(57) Abstract: Communication system and method, information processing apparatus and method, and a program for providing 
a highly precise clock synchronization in a simple manner. A synchronization master apparatus (12) produces a synchronization 
control frame at a time (tl); waits for a time period (Al); starts to transmit the synchronization control frame at a time (t2) when 
the value of a clock counter register becomes "0"; and resets the clock counter register at a time (t3) when the transmission of 
the synchronization control frame is completed. On the other hand, a synchronization slave apparatus (13) starts to receive the 
synchronization control frame at the same timing as the time (t2), and completes, at the same timing as the time (t3), the reception of 
the synchronization control frame to resets a clock counter register. The present invention is applicable to an A/V data communication 
system for transmitting/receiving real-time data such as video data and audio data. 
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10 m^k&m 

EtherNet ^\ IEEE802. 1 1 <OV << ~Y V* L A 

N (Local Area Network) l^i$Jl5CSMA/CD (Carrier Sense 
Multiple Access with Collision Detection) tfc^CSMA/CA 
(Carrier Sense Multiple Access with Collision Avoidance) 
15 <D*y hl7 — * fi, ^OSI±, * y b !7— ^ !7 V— A^ff i~5 ^ i^Sr, 

20 vvriMMfc* w?mm*n?~k &mmx~&ofz 0 

^:ZLX\ !|1 2 0 0 0 - 3 3 2 8 0 2f ^ 5 1^ 31Ht't"5"7* w - 

i£ft iM<7^ a $/ ^ t g B<D^ p y ^ (DTtL^^tti t, g B£>^ o>y^ <Dj^i£#:£r 
25 tfSJ§Hl£*vrV^o 
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5 

lH50^{f ffi^ n>^^>)y M-5gfIffl V^*(Dm.<0 V-K-yV&m 

15 y^S^M, i2®mi^I^ Sft/B^ns^tf^V^i:, Sit $ 
^tffr^tfHfiSrJJ-fcy hi-SSftlBy-fc?/ k&Wmb-tZo 

mmm?v v*#t?^* tztrnm** ytr*w*\z. m^mmvw.**?^ 
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? o y t p 1/ h-tZigmm? n y ? # t? > 9 (Dm.* V y b U ^2(Dlf^ 

^*t, mfeommx^ i&(Dmn&mmm<D?T3y?% v ->>*<Dm<D))-tyh& 

10 flr^ajc J: 5 ISimiH4V'7*— ^<o^m%Tm^ ?vy?%y'>"?<Dm.&V'tey\> 
?vy?%v'>?<Dm&0\z.tj:'Dtcfr : gfr%m Wr 1~ 5 # £ >- * ¥U »f ^© & $ b 

20 «t & # * >- * »*tt;tra $ ftfcx- * ^te^lf #^s^e fci£ff i~ 5 x - * iUff ^ 
fc: J; 9 m# * *t # ? ^ * * o a> & M Wf i~ 5 ^f^J^J Hr^gk t . 

ftm-sr. 7 s -** ^a-r a * ^a^s tsr^^i'fisi^-tsrt^x* 

£5„ 
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-?x»hz> tmm^tiftm^ ? * ? ? # <om&v y hirz>y±y 
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m&tiitm&. * n ytuwiHDm&y-tv hi-* y-ty b^f^im 

i$frtz.m&, ? (Djt&y'ty hi-*y-fey hxTyT'k&'StfZ. 

T% Sf!2<Dfjm&«^S<^ftlH5<7}§:ffffl^ n y^^^ybtSgflffl^nj/^ 

rt$P©SI<&ffl^ ny^Sr*«>y hi"* i£ff m <Dm& V^yhiS 

20 ft5„ tLTs 0 2<Pi##^«3£e£fcf*;£$fefc:«fc 9 % Sift $ftfcx— ^*S|^»3 

fcS-a** $ft!^ns'^*!>^©I)i J PtS' h£ft*„ 

^ofioy-ty htrm^i-*i^^$iJ^-^^^$ftx ^^ftfci^WMPx 



WO 2005/029761 PCT/JP2004/011420 

6 

%$l/?(DiW.<D})±y h kfZ\tiffcft%$(D? n o y^tl^l^ 

15 mffi<Dffim?mw 

m2n, mi (Dmn^^^^w^m^m^ir^n y?mx3b& 0 
msn, mi <Dmm-^^^mm(Dmmm^m^^-tmm-f^ y?mx&z> 0 

0 4fi N MP EG-T Ss*tr V h<Dffij$&\$:7FlrmXhZ> 0 
HI 7 tt, HI 1 (Dlsjgjj;* ^3ge©*J^«ISr^i-^n * ^ 

25 H9»4^ Hiicoi^^-v^^^goiiiTOj^^i/— j±mm%m*mw-t 
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Ml Of*, Bl 1 ©^I»l^ w^«t©ISI»llli!l»7 i/- ASflAiiSrRit 5 7 
El l 4te, El 1 <£|f3J8* i/— :t1£B<^mp e Gr^-^ff^airlftKtS 7 n 

10 

is m * mm -r % it & o ft & <o mm 

Ullfi, ^^BJ&ii/B L-fcAV (Audio Visual) * iiff iX* A 1 (Dm 
^J^rStTV^, LAN (Local Area Network) Kft^ZflZ* V b !7 — 
15 ^ 1 Utli, |i?l^*^=ggl 2, I^^^V- 7gfl 3-3 (£* 

-7if 13ttt5) ^ HUBH^Us *BSK^E£frTV^ 0 
^5/ h V — V 1 1 0!jxik£, 10 0Base-T^-t-^yh (j&^) 

^^^fll^^tv^o z-<D%y yy—t 1 1 m^Tf*. CSMA/CD 

20 (Carrier Sense Multiple Access with Collision Detection) 

&m^btb, 10 0Base-T©7^yf^HUB14^lt> l^g^* 
^lli 2*3J:t^I^^^^— 7if 1 3l1<Df- ^O^ff tfSfT^frSo 

25 |p©^y^^oT> ^ n £^ l^^^^tO^itSr^ V * > Y (# »7 

Vh) LTV^5„ 
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ii^^itl2^ m*-t£. AV (Audio Visual) 7*— *1}—s*&1tl* 

Tfls^'i J*y s *—&l£^ MPEG (Moving Picture Experts Group) 2<D : j& 
5£T? N MPEGr^i: LTlSHU fatW5 0 WiM~**?^W. 1 2 r±* 15 

fim&ttflPU *y h!7 — ^ 1 l*5J:tJ?HUB 1 4^U, I^W* V— ZfmW 

1 3^«i-^o 

^^W^ilUii, AVf-^ (Audio Visual) W£^fi 

£fcteft^>f ^fB^fi m?***^^ — *) 
10 <fcl9l?|j&£*U 1*5£T>*HUB 1 4Htt, AVf-^f-^ 

^b&5H3W^*^ei 2^f,MPEG7-^^fiU g{f £frfcMP EG 
MPEGT ? -^^#»n$^TV>6NF^J-It^<ttJ«ia^^ n^j;!) 

15 £*_htf><fc 5Ks AVf- *3Ht 1 ^l^Ttt, — * 

20 0 2tt, Pi^^if l 20#^Sr*UTV>«„ gmciisv^ l^^-r^ 

1-^1117) ^^Cfgffl^jjt^^^^bi-^^ny^^^^^l/v^^^ 3 Is *5<fc 
TJ^IrI^^V— ^IIl 3©^n^ 2 0 2 (Mt§H7) i: 1^— (011*. 

2 0 MHz ±10 0ppm) O^d?/^ 3 2SrftTV^„ CPU (Central 
25 Processing Unit) 3 3(1 ^ny^3 2(^ot, ^ny^^7^^^V^ 

3 1 <D\%%:<< I/? V * ^ h (^^>-h) tTV^o 13 2 O^J^^ 
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?*>V^5 Uv 5 *^ 3 1 it, M*-ft* OBI 19,999,999 0|5fflO#[«r^ h 

CPU33H:, ^ n j/^ 3 2fclt£oT N ROM (Read Only Memory) 3 4 
^fBH^ftTV^yn^A, *fcf±fBttc*B4 3 frtb RAM (Random Access 
5 Memory) 3 5 \z. P — K£ tlfc^n # =? A^t^o T^-HO&liS&llfTi-^o R 
AM 3 5 ^te^/c, CPU 3 3fl*#«©toSfclSfTi-3±te:l3V^i&3Sfc^— * 

CPU 3 3, ROM3 4J3iO t RAM3 5(i, CPU/^3 6^LtTOt 
gaRSfrl/TV^. i©C PU^^ 3 6 \zn&fc CPU/^3 6i^f^ 
10 4 0 £<£^y yf&ff 5 r^3 7 t>g^£;ivTV>£ 0 

v^X-A^* 4 0 Kn. &m<D7$* >te£X$*4 yJ-taZZ: V ^SA^J§P4 1 „ 

7^42, MPEG7- ^ SrlBIti"*^— K^-f ft £ J: 9 ft 5 1B«*B 

4 3, *$/ h!7 — ^ 1 1 ^ITv UlSl^W^f 1 3 tOjift&S&fr 5^ 
15 yH7-^>f^-7s'f^ (I/F) 4 4aS8MSfc&ft"CV>5 0 # p< 7§& 4 2 fc£ N 

1 <fc 9 A^£ftfcAV^-*£:MPEG 2^Sll^tftt5MP EGfW5 
2fcJ;!>l£j&$ft5„ 

20 ^ni, 7fc^-f 6 2 S ft^T*^** 6 3, tf^fi^aiMM*!) 6 4/if 
DTf2fgt§B4 3^7tfiROM3 4 |dW /^£ft£o 

zftzmm-?* $^ » N mn^xtmw n©cpu33 m«t vm^um?* 

25 ^7Atf$^fr£ft5 w^ll^ftSo ft*5 x |2| 3 OWC&V^te, '<&%kfrh<D 
fflM#m%:ft*>*y YV—^^mMS 4^ N MP E G^-^iiff ^S&fT 5 JMB 
7*0 y*tfni^£ftT$l)&£ftTV>3„ 
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MP E Gt — 8 1 te. MPEG^F-^{b§P5 2 * fc ftfBttgB 4 3^bM 

PEG-TS (t>y^*7tf— i=0 t*— ^£:Et#U Ei#£*LfcMP E 

^8 2ft N MP EGf^- *&#£H8 1 J;0A*$tlfcMPEG-T St*— 
5 bTS/^j/ Mr^U &jfc£*WfcT S^-Jry h^r^ n y ^ ^SMOsJffifcP 8 3 K 

* n * * wiSBfestt 8 art, w-A^sgu9 iasj:t5*«>^^itf«wp» 

9 2JtJ;9«J**tt5. ^ffl7l—A^l|f|5 9 1{j:, * n y * 3 2 tcg-^T. 

#£^*4ii:ttjW9 2 tt N MPEG/^y h£j&$ff8 2 J: 9 TS/^y btfSA 

15 m^fe^B (01©»^ IPW^8|13) ^-o^/ry h^3- Ki~ 
5Hi^tMPEG/^y b# ^^ttSrf+jbnU 7-^7WAi: LT^y 
M7-^ilffgP8 5^W^J-r5o 

IH4te N ^7 ^^^'fit#AD^9 2^«t <9MPEG/^<7-y h # £ ^^#[^#*n$H 
fcTS/^y hOfll^Sr^i-. 04©iOM, T S s**r -y h fi N 4/Mh<D 
20 y— */>°^ry h^y ? (S PH) £ 1 8 8^-f bOMP EG- b7^^ 
MJ-A (TS) MJlJ;9flMte*L3. 
^^-5, h^y^f± % 7 If v Y<D^mW& (Reserve) 3$ 5 \f y Y <D? 4 

25 TV^,, 
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m 3 l^lot, *y Yy-?%mM8 4 MP EGt""^^®T ^iSfS 
Wilt ^-/^Oil^f^^7^f ^ T^ , y^--v'^>'t:fflV^-C^Ji^f^^) 

5 7w-^?r. *y M7— * 1 1 fcmm&nx^z-t-^xvmmx ^-^in 3 
yit 1 3 \-mm-tz> 0 

10 S5{^ ^7^A»9 1©H^7 > P?'^ia^to 0 5<DW£*^ 

■tr** pi7w ams§p9 i ra, nn?^— j^uwri o i N ^i7v-^4 

J&S&10 2, W-A^im§Pl 0 3. *5<tt>*^7!>^^ y-fey MfPl 0 4M<fc 

^i7W^»10l|j:, ^P7^32^IU j3fJ£<E>EI»l#fcx PI SB 

15 7WA4*«sio2S:<ii!i«iu mmm?^— a^^^^o mm?^-^ 

^5/ M7 — ^ 1 1 k IT, IEEE 8 0 2. 3 <D* y Y V — ? ^fflV^ 6>^TV^ 5 

IEEE 8 0 2. 3©f-^7WAIt $te5Rj&»6>*U^ 7^fyf© T7 
!)7y7/VJ /l^K> l;$-^^s>hG> r S F D (Start Frame 

25 Delimiter) J 7 4 h\ 6^7^ b 4> r^7K^J 7*f — ^Ks 6 ;T 
fryhV r^ffTcTKV^J 7^— /PK* 2t^fyfO TL (Length) / 
T (Type) J 7 >f — ;>K, 4 6 1 5 0 O^^y b rf-^/LLC 
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(Logical Link Control) J 33£TJ«4 ±# 7 y V <0 TFCS 

(Frame Check Sequence) J ~7 J — JV Kl-<fc 9 ^J&^frSo 

*-^t*>3 r^yry^j a>bM#£*LSo aeofl©*^ r^-yrv^ 
^ki W\ rioioioioj, rioioioioj, rioioioioj , 
rioioioioj, rioioioioj, rioioioioj fc*^ 
rioioioioj ©7^77 H£«fc vm&ZfcX^Zo ^tt, r.^?*— 

^l^r^h rio 10101 u t-ct t)ft^$ti5 tsfdj yj—f^Y 

TSFDJ ~7 -f — Y<o^k<o r^^feTKl/^J ^5feOMAC 
(Media Access Control address) T f'V^^S^v HaHt 55 TKt' 
*J 7^-/UKl:ii, i^ftTnMACT KW^^^$^§ 0 TL/Tj y J—fr 
K(*> rf-^/LLCJ 7 ^ K©P l 5 0 O T y h l^Trol^ 

fcLfS, ^—^(D^JPC&mis, TL/TJ y l 5 3 6£AJh<D*§^te, 

f-^^i&T'n b n/W^^T'Srtt- t^ti^^t^S, ft*3, 150 1 
75^1 5 3 5 fcoV^r±*;£g£i: S*bTV>5„ rf-^/LLCj y^-;v\?\z. 

te, */h4 sir 9 s ?? ba>b, *^i 5oot^f7 h^-e©^— 

5„ TFCSJ 7^-;VKt^ 7 V— i©xy- £r^m-f-5fca?><DCRC 
(Cyclic Redundancy Check) fi^^^^ 

LfctfSoT, P3I8:7V— 0 2te, ^±<7>£ 5 toSjfcjSfrlSf*— 
l/-^5^ IEEE 8 0 2. afciasvvr^j&Bfc £*U ffiffl$nTV»&VN 
TL/TJ Kfc*5tt£ 1 5 0 1M1 5 3 5 <D 5 %<0 1 tfy h (M;tfif, 

15 10) HSIii7V-^1?fc5r ilr*t77^Ci: LT#J«9M§T, H 
JW^V-^ffll^l 0 1 OMP^S^T, yyfCt LTtd^^Tb^fcl 5 
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r.*uc£ mmmw? v-^&^t vttm%\* v-^if 1 3(4, gft^fr 

aHBSrK&b-rasiK * * v 9 * V * 3 1 ©tea* l"oj fc:/j:ofci:¥U 

dfbfe»^ i^S!^ A^gpi 0 2 j; t> xti^^it.nnmmy t — * 

10 y M7-^jiifg|58 5 ^LT, *y — 9 1 1 fc^n— 1^5, * 

fc N 1^:7 1 0 3 *4, w—tmmns 5©wji7w a 

15 ^^3 1©I%Utj/h ( roj fc) $^5„ 

33 y "fey 0 4(4, ^3Hf$Bl 0 3 ^ftJ^S-^T, 

^ny^*!>^^7^ 3 1 P -fe y h ( To J fc) t5, 

l§|7(4, V— 7*ill S^fiSMSr^LTV^,, 07fc:*5V^T, 

20 ^K<7>fii£r# 17V M~5^ P ytU 2 0 1 , *3 «£ T$mM^* 

f 1 2©^ny^ 3 2 bm—m&<D? 0^ 2 0 2 Sr^TbTV^. C PU 2 0 3 
(4, ^nj'^ 20 21^0^ ^ny^*^^^^20 1©t^^!J 

CPU2 0 3(4, ^ny^2 0 2|;|ot, R OM 2 0 4 CHEH $tlTV^5 7 s 

HfTl-So RAM2 0 5IUi*fc, CPU 2 0 3&&m<V®iT& : &Mft-t-Z>-tfc$5 
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CPU20 3, ROM2 0 4j3itJ!RAM2 0 5(j:, 2 0 6 Srtf" It 

fB51^M;^£*LTV^ 0 r. (DfaW** 2 0 6 \Cf£i£.1t^ DMA(Direct Memory 
Access) =i b n — y 2 0 7 , S D RAM (Synchronous Dynamic Random 
Access Memory) 2 0 8. *5<fcU^ 2 0 6 t Affi*^ — 7 W * 

5 ffi^gB^* 2 10 £<z>:/y y^SrtTP^^^y * v>2 o 9 t>8aft$;ft/rv>5 0 

DMA3yhP-720 7tt, ^yfP^'f^-^s'f^ (I/F) 21 

j/h^SDRAM2 0 8(J:fit5o SDRAM2 0 8t«: > DMAa^fn- 
720 7i!) TS^y ha*HFflI**t*. 
10 K&M'y9'-'7*.<i*Wi9M** 2 l otete, &m<otffi zs&k&X'C 

t£H& *)t£Z>Xt>n2 11, b!7-^ 1 l^lt, I^W^**S§«1 2 £ 
©jiff&SSrfxS^s' — 94^9*- 7^4* 2 1 2, *3«t^ MPEG73 
— *V — 7*>f * (I/F) 2 13^gf$tlTV^5 0 

M7— i/^-^^^r^ 2 1 2^2, mn^xpmwi 2^hmm zti 

15 T< 57- ?7U — A36Sa?«$*LS 0 MPEG73-^y^7x-fX2 1 3 
fc:^ C PU 2 0 3 <DM&\Z. X X) s SDRAM2 O 8 fc^S £ frTV^ T S /*<7" 
y f^MPEG-TSf-^ t UtA^$tl5 0 MPEG73-^y^7x 
^^2 1 3« s A^jSftfcMP EG-T Sf- * trx^/^^ 2 1 4fcffl 

2rf-5„ y ? ^'/^7 P ^^f-2 1 4«, MPEG73^y^-7i^^2 1 3 
20 «fc «9 A^$tlfcMPEG-TS7-^lr, BfcHlX- * *5 «fc t>^^X - * ft if 
#81 $ tlfcftfr- * & £ tff^x - ^ ^ - ^ 2 1 5^mM5o 
^3-^2 1 5 tt % 7^r/^7 P V^f-2 1 4 £ 13 A^J £ MzM®ff—$ *tS[# 
U S^2 1 6fc||fcfc«r^$"€:5£: fcfctex 7 f ^f7 , Wf2 HiU 

25 AtilTJ'f — !7*>f *JB*Mfc'«* 2 1 . OlCtt*fc % ^I^CTK7^7*2 
2 0tf5g^£*K m^X^f^^ 2 2 1, 7t^^^^ 2 2 2, ft***^** 2 2 
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^$tb5Wn«^n mm^^-^mmi 3©cpu2o s^^b^^m 

13 81:7 V-A^S$P2 3 1 1338:7 W~A^ftg&2 4 1 *5 !7^* Pi? 

V h1®2 4 2^«t <9tH$£;ft3o 1381:7 WA^fcttlHS 2 4 1 te, ^h!7-^ 
— ^4 ^ 2 1 2trtl^5^y b!7 — ^ a V ha — ^O^f^Tfil^^ 

10 ^<<* 2 1 2fcg:{f *7V-^tf>b7 7^C&tfctt}U gift 

15 tJtyh ( TOJ $€5 0 #<7^ Pi?* h$B2 4 2fci. ^|7l/- ^tfc 
ffi§|5 2 4 1 (£>ffiiJ#PK:g<^T, #nytr**7?s9 2 0 1 (DfjtSr P ir V 

7*— ^:7U— A«LS§|5 2 3 2tt N *!)^IM^24 3, iJ' n y ^ $IBf& 2 
44. T f -*ffc&&2 4 5^«fc«9*^£H5 0 ^^>^mm#$P2 4 3 te N SD 
20 R AM 2 0 8 ttt$tltV^5T fO^j'^fjMPEG^y h # <7 

4^tti^-r5o 

5/^^J®fgP2 4 4f*. ^ a ytio X/i?*? 2 0 1 tfMfiSrl^Si ^ 

n y^^7 ?7^^ l^** 2 0 1 (D^ft^ l7^^#:^3feorc^ 
25 ^/^tr^JfUr U ^nj/7^^^^^^^2 0 MPEG/^?' 

^•5/ h©MPEG-TS7^^ MPEG73^y^7i^72 1 3 K 
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mtlZ^Zo 7 s — *#M&£&2 4 5 J3 N ^ n y?WWrt&2 4 4 ©fWfcHC^V^ 

»5TS^y MrSDRAM2 0 8^&MU WM^tti £ftfcT 

y f©MPEG-TSf^^ MPEGf3^y^^7x^^2 1 3 Klfcti 

5 AVx — ^ilft^^T 1 ^ 1 M7 — ^ 1 HZL&ft ?mMfc 

AV7- PMiM ^rA 1 (£>^;y h !7 — ^ 1 1 JCjSV^TttU C SMA/CD^ 

1^— %%B.<D? P<y^3 2*5it;2 0 2 tfm^bfoX^^tc i: UTt>> ^ p y 9 (Om 
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